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(54) Vehicle suspension and 
transmission system 

(57) A connection between a vehicle 
driving axle 6 and the vehicle frame 
1 comprises a flexible bush cou- 
pling 4 one part of which is secured 
to the vehicle main frame and the 
other part of which is secured to a 
sub frame 7 secured to the vehicle 



driving axle and which coupling in- 
cludes a flexible part spherical ele- 
ment secured between supporting 
face parts which closely engage the 
flexible element on the respective 
opposite sides. The sub frame 7 
comprises a pair of arms which 
diverge away from each other and 
are secured to opposite sides of the 
vehicle driving axle. The flexible 
coupling 4 is located at the apex of 
the diverging arms, and surrounds 
a shaft element in a drive train from 
the gearbox of the vehicle to the 
drive axle. 




FlG.1 



BEST AVAILABLE COPY 



-3- 



3115360 




^^T/AVAILAa 



•won 



GB2 115360A 



SPECIFICATION 

Improvements in or relating to vehicle 
transmission systems 

5 

This invention has reference to vehicle 
transmission systems. 
Vehicles, for example lorries and coaches 

10 HEh i " bv l transmiss ">n systems which in- 
1 0 elude a gear box which is connected to the 
driving wheels by a transmission shaft and a 
differential mechanism. In such a system the 
vehicle main frame is supported on the driv- 
ing wheels by leaf springs and these leaf 

S^Sl^T? n0t ° n,y to sup P° rt tne chicle 
frame but also act to transmit the drive from 

the driving wheels to the main frame of the 

vehicle both while the vehicle is being driven 

on u • 6 Veh,c,e en9ine and whi,e the brakes 
are being applied to cause the vehicle to 
decelerate. 

15- Pr ° v,de a su PP° rt bearing 

for a vehicle drive shaft formed of two annuli 

?nXl? 9 a 1 . cur Y ed ° uter bearing surface with a 
surrounding housing but this bearing is not 
capable of assisting in propelling the vehicle, 
it is an object of the present invention to 
* 30 Em a " improved vehlcle transmission sys- 

t« afurtner ob i ect ot the present invention 
to provide an improved vehicle transmission 
system in which the transmission is able not 
only to accommodate changes in the transmis- 
35 sion system as the vehicle traverses uneven 
surfaces but also provides an effective drivino 
connection between the engine and the 
vehicle main frame. 

4n , r *f COrdi . n9 to tne Present invention a vehicle 
m i- S '°u SyStem for Priding a driving 
11", 1 ctl °" ^een the vehicle drive means 
a £t S" ^ en,c,e 1 . fra '"e comprises a transmis- 

s^o-h^fijaiipjingjcme^art^of which is 

clamped to the vehicle main frame and the 
45 other part of which is clamped to a sub frame 

t? thavehicle drivi "9 axle, and which 
coupling includes a flexible part spherical dia- 
.— phr J gm J ,am P ed between supporting face 
, n P art8 >»hich closely engage the diaphragm on 
50 the respective opposite sides 

wifhnfJf ? ly the ape ? of 1he Shaped frame 
with diverging arms is secured to the outer 
casing part of the transmission couplinq 
„ A veh / c,e transmission system in ac- 

55 cordance witli , the present invention will now 
be described by way of example with refer- 
wherein- accompanyin 9 drawings 

fin *-~i 9 ? re 7 x' S 3 dia 9 ra """atic side view repre- 
60 sentation of a transmission system for a 
vehicle 

Figure 2 is a side view of part of the 
transmission system to a larger scale than Fig. 

6 5 Figure 3 is a plan view of part of the 



transmission system, and . 

Figure 4 is a sectional plan view corre- 
sponding to part of Fig. 2. 
As shown in Fig. 1 a vehicle main frame 1 
/O supports a vehicle drive means (not shown) 
usually a petrol driven engine connected to a 
gear box illustrated diagrammatically at 2 
(Fig 1} which is connected through a drive 
„ f„ a V to ^transmission coupling means 4 
75 and through a further drive shaft 5 and a 
differential mechanism 6 to the drive wheels 
6A of the vehicle. An A-shaped subsidiary 
support frame 7 having a pair of diverging 
arms with the respective arms attached to the 
80 driving axle at opposite sides of the axle and 
which axle supports the differential mecha- 
nism 6 and the drive wheels 6A The 
transmission coupling means 4 is positioned 
ok k IT** of ***** res Pective arms of the A- 
85 shaped frame. Further wheels 8 (as shown 
non driving wheels) also support the vehicle 
A coil spnng means 9 (Fig. 1) provides a 
suspension mechanism between the A-shaped 
frame and the main frame. 
90 As shown in Fig. 2 the outer casing part of 
the transmission coupling means 4 is clamped 
to the main frame 1 by clamping means 10 
including bolts 1 1 . The drive shaft 3 from the 
gear box 2 is connected by a spline 12 to the 
95 coupling means 4 and the coupling means 4 
is connected by another spline 13 to a drive 
shaft to the drive shaft 6 and including a 
differential mechanism 6A. The other part of 
mn It 6 co "P ,,n 9 "Leans 4 is secured to the A- 
100 shaped frame 7 by bolts 14. As best shown in 
Ng. 3 each of the diverging arms 7 of the A- 
shaped frame extend from the apex of the A- 
shaped frame where the transmission couplinq 
1 nc meanS i ,S P° siti °ried to the driving axle 
105 where the respective arms are secured to the 
driving axle on opposite sides of the central 
differential mechanism 6 and at the same 

— gtStenceJtfim the differejaiaLmechanism 

1 m ♦ snow " ln R 9- 4 the spline 12 connected 
110 to the ^gear box is connected to a hollow shaft 
15 and this hollow shaft 15 is solidly secured 
to the main frame of the vehicle by the 
damping means 10. Solidly mounted on the 
hollow shaft is one inner member 1 6 of the 
1 1 5 transmission coupling means 4 which inner 
member has an outer contour of part spherical 
shape and solidly mounted on a surrounding 
casing 1 7 (which is clamped to the A-shaped 

1 on e) - ,S tne other outer member 1 8 of the 
1^0 transmission coupling means 4 which other 
outer member has an inner contour of part 
spherical shape. A flexible elastic intermediate 
bush diaphragm connection 19 which has an 
1 on °" ter f art s P h e rica » contour to correspond 
1^5 with the inner contour of the other member 
18 and has an inner part spherical contour to 
correspond with the outer contour of the one 
member 1 6 of the transmission coupling 
ion means - The one inner member 16 and the 
130 other outer member 18 are of hard-wearing 
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metal material and the intermediate connec- 
tion 1 9 is of hard wearing rubber or elastom- 
eric synthetic material. The intermediate part 
spherical connection typically has a wall thick- 
ness of the order of ± « nch and is sufficiently 
elastic to compensate for movement between 
the A-shaped frame and the main frame as 
the vehicle moves over rough territory. 

The elastomeric member 1 9 is split into 
three segment sections divided around the 
periphery of the member 1 6 to facilitate as- 
sembly and the outer member 18, intermedi- 
ate connection 1 9 and the one inner member 
are clamped within the surrounding casing by 
a clamp plate 20. 

When a vehicle as described is being driven 
the drive is transmitted from the engine or 
other drive means to the gear box 2 by a 
drive shaft and through the transmission cou- 
20 pling means 4 and a further drive shaft to the 
differential means and to the drive wheels. 
The drive is also transmitted from the drive 
wheels to the axle and to the A-shaped frame 
to the transmission coupling means and 
thence to the main frame. The transmission 
coupling means absorbs loads transmitted 
from the axle to the main frame and absorbs 
loads transmitted from the axle and dampens 
axle roll and absorbs traction forces. Thus the 
axle propels the vehicle through thrust applied 
through the transmission couplings centre cas- 
ing through the elastomeric member 1 9 to the 
inner casing to the vehicle main frame. By 
this means the load is absorbed at the centre 
35 of the vehicle allowing a light frame to be 
used. As the vehicle travels over uneven 
ground changes in the relative position of the 
vehicle main frame and the A-shaped frame 
are partly accommodated for by the spring 9 
and changes in the transmission are accom- 
modated for by movement between the outer 
and inner transmission coupling means 1 6 
and 1 8 with the intermediate diaphragm con: 
nectidfTl 9. By virtue ot tne pan spherical 
45 shape of the parts changes are readily accom- 
modated. Also the transmission coupling 
means 4 serves as a flexible driving connec- 
tion between the driving road wheels of the 
vehicle and the vehicle-frame. 

Although the invention has been described 
by way of example to applying a driving 
connection between the drive means and the 
rear driving axle to the frame it may be 
applied between the drive means and the 
front driving axle to the main frame. 
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CLAIMS 

1 . A vehicle transmission system for pro- 
viding a driving connection between the 
vehicle drive means and the vehicle frame 
comprising a transmission bush coupling one 
part of which is clamped to the vehicle main 
frame and the other part of which is clamped 
to a sub frame secured to the vehicle driving 
axle and which coupling includes a flexible 



part spherical diaphragm clamped between 
supporting face parts which closely engage 
the diaphragm on the respective opposite 
sides. 

70 2. A vehicle transmission system accord- 
ing to Claim 1 wherein the sub frame secured 
to the vehicle driving axle comprises a pair of 
arms which diverge away from each other and 
are each secured to opposite sides of the 

75 vehicle driving axle and wherein the flexible 
coupling is located at the apex of the 
diverging arms. 

3. A vehicle transmission system accord- 
ing to Claim 1 or 2 wherein the flexible 

80 coupling supports the vehicle drive shaft from 
the vehicle drive means to the driving axle. 

4. A vehicle transmission system accord- 
ing to any of the preceding Claims wherein 
the flexible diaphragm is of elastomeric ma- 

85 terial and bonded to the spherical outer face 
of the inner member and bonded to the inner 
spherical face of the outer member. 

5. A vehicle transmission system accord- 
ing to Claim 4 wherein the flexible diaphragm 

90 is formed in three sectors clamped between 
clamp plates at opposite ends of the support- 
ing faces. 

6. A vehicle transmission system accord- 
ing to Claim 4 wherein the flexible diaphragm 

95 is composed of rubber. 

7. A vehicle transmission system con- 
structed arranged and adapted to operate sub- 
stantially as herein described with reference to 
the accompanying drawings. 
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